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VEHICLE HEADLIGHT AND PROCESS FOR OPERATION THEREOF 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The invention concerns a headlight for vehicles and a 
process for operation of a vehicle headlight. 

Description of the Related Art 

[0002] German Patent Application DE 100 27 018 Al discloses a 
headlight for a vehicle, comprising a housing and a light source 
housed within the housing, which emits visible and non-visible 
infrared light. The light source employed therefore is a gas 
discharge lamp or an incandescent light, which emits both visible 
and non-visible light. Optical elements in the form of 
reflectors and lenses are used to specifically direct light to 
illuminate the environment of the vehicle. These headlights have 
the problem that their high intensity light emissions represent a 
danger to the eye. 

[0003] A headlight for a vehicle is described in DE 43 35 244 
Al which, in order to provide safety for eyes, is provided with 
collection lenses having a large surface area, with micro-lenses 
associated therewith in the beam path, so that the headlight 
light emission surface is as large as possible. This type of 
design of headlight is however not well suited for allowing an 
optimal design for a vehicle. 



SUMMARY OF THE INVENTION 
[0004] It is a task of the invention to provide a headlight 
and a process for operation of a headlight for a vehicle, which 
provide sufficient eye safety. 



[0005] This task is solved by a headlight with the 
characteristics of Patent Claim 1 and a process for operation of 
a headlight with the characteristics of Patent Claim 9. 



- i - 



"EXFR2SS MAfl! LABEL WO; 

I HEREBY CERTIFY THAT THIS PAPB[jSBSWa OSfcaf^AflTH THE 
UNITED STATES POSTAL SERVICE "EXPRESS RAAJL POST OFRCE TO 
ADDRESSEE" SERVICE UNDER 37 CFR 1.10 tN AW ENVELOPE ADDRESSED 
TO: THE COMMISSIONER OF PATENTS, RO. BOX 1450, ALEXANDRIA, VA 
22313-1450, ON THIS DATE THE COMMISSIONER IS HEREBY AUTHORIZED 
TO CHARGE ANY FEES ARISING HEREFROM AT ANY TIME TO C 
ACCOUNT 16-0377. 



DATE 




Attorney Docket: 392 6.060 



[0006] Advantageous improvements of the invention are set 
forth in the dependent claims. 

[0007] The invention is based upon the recognition, that a 
substantial cause for eye damage and therewith the damager 
potential to the eyes is caused thereby that the light from the 
high intensity light source impinges directly upon the retina of 
a pedestrian or other traffic participant, or after passing 
through a distorted housing of a headlight, and thereby damages 
the eyes. In order to minimize this danger, the invention 
undertakes to monitor the headlight for intactness and an 
undamaged condition. For this, the housing of the headlight is 
made pressure-tight and thereby the possibility is created for 
monitoring the internal space of the housing for a pressure or 
vacuum. If the pressure drops or the vacuum is lost and the 
internal pressure equalizes with the environment, then it can be 
concluded therefrom that a loss of integrity exists in the 
housing, which allows a conclusion of damage or defect of the 
housing. Depending upon this recognition the headlight is then 
so controlled, that a danger to the eyes through the damaged 
headlight is reduced to the extent possible. 

[0008] This can be accomplished for example thereby that the 
light output of the light source is reduced or, as the case may 
be, the light source is switched off, or the emission 
characteristic of the headlight is so changed, that a risk of 
blinding of other traffic participants is noticeably reduced. 
For example, the emission characteristic can be changed to the 
extent that the light cone is shifted towards the ground and 
therewith no large range of the headlight beam exists. This then 
has the consequence, that at a certain distance from the light 
cone, as a result of this controlling, the height is no longer 
reached and a pedestrian would no longer be so intensely blinded. 
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Thereby it is also possible to provide a smooth transition 
between light and dark boundary such that the expected height of 
the eyes of a traffic participant is now only impacted with a 
significantly reduced light intensity and therewith a blinding or 
damaging effect of the emitted light is significantly reduced. 

[0009] By this inventive design of the headlight with a 
control which controls the headlight depending upon the pressure 
within the housing, an increased measure of eye safety and 
therewith a lower risk of danger to traffic participants by 
blinding, and also in the use of non-visible light in particular 
infrared light, a reduction of the damaging effect of light on 
the eyes or as the case may be the optical nerves is 
accomplished. This results in a substantially safer headlight 
and to a broader acceptance of headlights, which emit non- 
visible, in particular infrared light. 

[00010] This type of headlight is of particular significance 
for devices for improving visibility, which are referred to for 
example as night vision devices. These night vision devices are 
characterized by an active infrared light illumination via this 
type of headlight. The infrared light reflected from illuminated 
objects is recorded by a camera which is sensitive to the 
frequency range of infrared light and is provided to the vehicle 
operator or other occupants either directly or subsequent to 
image processing. The image information of the night vision 
device supplements the information available based on vision, for 
example through the windshield, and improves by the supplementing 
effect the view of the vehicle operator or occupants. For this 
type of system it is of particular importance, that an 
endangerment of other traffic participants is prevented to the 
extent possible. 
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[00011] Therewith it becomes clear, that the inventive 
headlight is of particular importance when using a light source 
which emits infrared non-visible light exclusively or in 
combination with visible light. Thereby it has been found to be 
advantageous to employ as light sources one or more semi- 
conductor light sources, which are assembled into arrays and 
therewith produce a very high intensity headlight emission. Due 
to this very high output headlight the basic danger potential is 
high, so that appropriate precautions for improving the safety to 
vision becomes necessary, which is provided by the inventive 
headlight . 

[00012] Particularly preferred semi-conductor light sources 
include infrared lasers, infrared LEDs by themselves or in 
combination with appropriate semi-conductor components for 
visible light. Beyond this it has been found desirable in 
practice, to feed into the pressure- tight housing of the 
headlight visible or infrared light from a remote light source 
via a light guide, which light source may be a very high powered 
laser, and to employ these for illumination of the environment of 
the headlight. 

[00013] Beyond this it has been found desirable to control the 
controller depending upon the deviation from an intended 
pressure, which is predetermined or corresponds to the ambient 
pressure, or alternatively based upon the rate of pressure change 
within the housing. Therewith a very reliable predictor or 
variable is provided for the determination of the integrity of 
the headlight with the housing. If the pressure changes 
strongly, that is, either in the absolute value or the rate of 
change, then a large hole or a strong damage of the headlight is 
identified, which leads to for example a turning off of the 
headlight . 



- 4 - 



Attorney Docket: 3926.060 



[00014] If the change is only very small, then it has been 
found useful to inform the vehicle operator or other vehicle 
occupants of the damage of the headlight via an indicator unit 
which can be optical as well as acoustic, so that the vehicle 
operator is directed to or guided to measures along his way for 
rectifying the defect, for example by searching for garages for 
repairing the defect. In order to accomplish this, the 
controller for the headlight is connected with the output unit in 
such a manner, that an appropriate signal, a warning signal or 
directions to look for a garage, for example a multifunction 
display, is generated and issued. For this the information 
display already available in many vehicles can be employed. This 
leads to a safer headlight, which can be changed out, replaced or 
repaired before a major damage of the headlight and therewith 
before a major endangerment of traffic participants occurs. 

[00015] According to a further preferred embodiment of the 
headlight, this is provided with a pump, which is adapted to 
produce a predetermined pressure or vacuum in the housing. This 
pressure or vacuum provides the possibility to reliably detect a 
desired value predetermined by the pump and in certain cases to 
reliably detect the rate of change. The desired pressure or 
vacuum can be routinely produced or restored with the aid of the 
pump. Therewith the functionality of the headlight is assured in 
particular measure. 

[00016] Besides this, with this type of headlight with pump the 
possibility is accomplished to continuously maintain the desired 
pressure or vacuum and to obtain information regarding the 
magnitude of the loss of pressure on the basis of the activity of 
the pump, and thereby to derive an output signal for controlling 
the headlight. If the pump is continuously in operation in order 
to achieve the desired pressure or vacuum, it can be concluded 
from this that there exists a substantial damage of the housing 
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and therewith the headlight, so that appropriate steps 
corresponding to this damage, for example turning off of the 
headlight, can be undertaken. If the activity of the pump is 
either low in the amount of time or in the output of the pump, 
such that from this a slight damage can be concluded, for example 
due to a hairline crack in the front window or lens of the 
housing, so that a turning off of the headlight is not necessary, 
then the controller unit of the headlight transmits an 
appropriate signal to the output unit for warning the vehicle 
occupants to indicate the necessity of the repair of the damage 
of the headlight. 

[00017] As a particularly simple controller for the pressure 
dependent control of the laser headlight, a pressure switch has 
been found to be useful, which is triggered in such a manner that 
in the case of the presence of the desired selected pressure or 
vacuum in the internal space of the housing the electrical 
circuit for supplying the headlight is closed, so that via this 
pressure switch the energy supply to the light source, in 
particular the laser light source, is enabled, in comparison to 
which in the case of deviation from the desired pressure the 
pressure switch is opened and the energy supply to the light 
source is interrupted and therewith the headlight is turned off. 
Thereby the pressure switch is so selected and designed that 
small deviations due to pressure fluctuations and the like do not 
lead to an interruption of the supply of electricity, in 
comparison to which significant clear or large deviations, which 
are associated with damage of the housing, lead to a reliable 
disconnect. This simple pressure switch represents a passive 
system for controlling the headlight, which requires no 
additional electronic control components. This headlight has 
proven itself to be very economical, robust and reliable in its 
manner of operation. 
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[00018] Beyond this, it has been found useful to provide a 
pressure switch in the housing, which is capable of sensing the 
pressure or vacuum in the internal space of the housing. The 
result of the pressure detection is supplied to a control unit 
for additional evaluation or, as the case may be, control of an 
IR-laser diode as light source, for example for controlling the 
network connection for the light source which uses the laser 
light source as light source. By this design of the headlight 
the possibility is provided to make a very differentiated 
evaluation of the pressure relationship within the internal space 
of the housing, for example with respect to the change in speed 
of the internal pressure, and to provide differentiated control 
of the headlight, for example in the form of a measured or 
corresponding or limited reduction in the light output, for 
example of a laser light source, in particular in the infrared 
range. This type of inventive headlight has been found to be 
very safe and to react differentially depending upon the existing 
external conditions. An unnecessary premature total turning off 
of the headlight can be avoided by this differentiated control, 
so that this headlight has been found to be very reliable. 

[00019] The inventive vehicle headlights can be front 
headlights, trunk lights, curb lights, blinkers, rearward lights, 
rear fog lights as well as forward fog lights. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00020] In the following the invention will be described in 
greater detail on the basis of two preferred illustrated 
embodiments . 

Fig. 1 shows a headlight with housing and pressure switch and 
Fig. 2 shows a headlight with pressure sensor. 
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DETAILED DESCRIPTION OF THE INVENTION 
[00021] The headlight 1 shown in Fig. 1 includes a housing, 
which includes a reflector 2a and a multistage front window 2b. 
A mount for the laser light source 3 is integrated in the 
housing. The housing is pressure- tight , so that pressure is 
continuously maintained within the internal space 4 of the 
housing. If the front window 2b, which is comprised of multiple 
optical elements, a diffuser plane, a Fresnel lens and a glass 
disc, is damaged by the impact of a stone, then the internal 
space 4 of the headlight 1 is no longer separated from the 
environment in pressure tight manner. The pressure will conform 
to the environmental pressure. 

[00022] If the internal space 4 is pressurized, then the 
pressure switch 5 located within the housing inner space is 
closed by the pressure so that the laser light source 3, which is 
supplied by energy through the pressure switch 5, is operable. 
If the pressure drops, then the pressure switch opens according 
to its design and the energy supply for the laser light source 3 
is interrupted. Therewith a very safe control of the headlight 
is produced, which upon occurrence of a defect in the front 
window 2b results in switching off of the laser light source 3, 
and therewith there is prevented an endangerment of other traffic 
participants by the laser light, which produces a very intense 
high power light, through the damaged front window 2b, without 
its protective characteristics. This so much the greater if the 
laser light source 3 is an infrared laser diode, which transmits 
very intense, high power beams in the non-visible light range, 
which are not seen by the traffic participants and therewith do 
not result in a protective reflexive by closing of the eyes or a 
turning away of the face. 

[00023] This described headlight 1 is characterized as being a 
very simple, robust and economical headlight which provides a 
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particular measure of eye safety. The vehicle headlight 1 is 
associated with a pump 6, which establishes during operation of 
the headlight 1 the desired pressure in the internal space 4 of 
the headlight 1. Thereby it is ensured that during a long period 
of inoperation of the vehicle or during a long period of nonuse 
of the headlight 1 a drop in the pressure inside the headlight 4 
through the housing or possible internal spaces between the 
components of the housing does not automatically become detected 
as defect in the headlight 1, rather, the functionality of the 
inventive headlight is assured even under this type of condition. 
A small pressure loss, which is not associated with a defect or a 
loss of integrity of the headlight, can be excluded as cause for 
the loss of function of the headlight, in particular the control 
of the headlight. 

[00024] The inventive headlight 1 represented in Fig. 2 shows a 
corresponding condition of the headlight represented in Fig. 1. 
In order to avoid repetition, in the following only the 
substantial differences are described. In place of the pressure 
switch 5, in the second headlight 1 a pressure sensor 5a is 
provided on the outer wall of the reflector 2a. This is adapted 
to detect or determine the pressure in the inner space 4 of the 
headlight 1. The determined pressure signal is conveyed to a 
control unit 7. This control unit 7 evaluates the pressure 
signal as to fluctuations, changes or, as the case may be, the 
type of the changes of the pressure in the internal space 4 of 
the headlight 1. If these changes are large, then this is 
detected by the control unit 7 and - depending on a decision 
logic recorded there in - the energy supply for the light source 
3 is interrupted. This occurs via a network component for energy 
supply of the laser diode 3 connected to the control unit 7. By 
the use of a switched network the interruption of the energy 
supply of the laser light source 3 can be realized very simply 
and therewith a failure of the interruption of the output of the 
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laser light in particular the infrared laser light can be 
reliably avoided. 

[00025] Beyond this, the control unit 7 is capable of 
identifying slight changes, which permit a conclusion of a fine 
crack in the front window 2b of the headlight, and to control the 
network such that the laser light source only emits a portion, in 
particular a half of its possible light output, so that a 
reduction of the emitted light power is achieved, which again 
reduces the danger of eye damage or other damage to other traffic 
participants. Therewith the headlight described in Fig. 2 with 
control unit 7 is capable of reacting differentially to various 
pressure changes and therewith to reach the right decision 
according to the situation for switching off the headlight, 
including reduction of the light output or continuing light 
output in the case of minimal pressure fluctuations. This leads 
to a very reliable safe headlight. 
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